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(54) rMAPOMEXAHl4HECKAfl flOPHHPYK)- 
IUAH TO/IOBKA flJlfl PACWHPEHHR TOO- 
PHPOBAHHOTO n/lACTblPH B OECAflHOfl 
KOJIOHHE 

(57) TMApoMexaHMMecKaji AOpHMpyioman ro/io- 
BKd A"* pacujupeHns ro<t>pupooaHHoro nna- 
CTbipn b o6caAHOM ko/iohkc flopHnpyioma» 
rosiOBxa C0Aep*MT KOHyc-nyaHcoH c npoAO/ib- 

HWMW npO<l>M/1bHblMH K3H3BKBM\A. KOpnyC C C3" 

Moyn/iOTHflioiMeviCfl Tpy6*43TOw AMa^parMOfi, 
CTyneHMaTbiMn b nonepesiiOM c€*ienMM oxna- 
mm vt paaMemeHHbiMti 8 hmx buabvukh wmm cex- 
Topa mm , cTynGHM3TWMM b nonepCMHOM 
ceweHMM. 4 w/i. 



H3o6peTeHne othocmtcw k ycTpoMCTB3M 
aha peMOHTa o6caAHbix ko/iohh He4>T«Hbix. ra- 
aoBbix m Apyrux cxeaxMH c ue/ibio bocct3hob* 
neHHfl repMeTMHHocTM m ynpoMMeHwa ctchkm 
jco/iohhm nyTeM ycTdHOBxu CTa/ibHoro nnaCTbi- 

pfl M C03A3HM5I HanpSIXCeHHOA CMCT6MW o6cdA~ 

Ma» Tpy6a - nnacrupw. 

Uenb M3o6peTeHM« — yae/iimeHMe a^xfrex- 

TWBHOCTH pa60Tbl fOilOBKM 3d CMCT yse/lMMeHMfl 

paAMaiibHoro yen/inn na cexTopa m yae/iime- 
Hwe cpoxa cny*6u. 

Ha 4>nr. 1 npeACTaB/ieHa AopHupytoujasi 
ro/toBxa, npoAontHuft pa3pea, b TpaKcnopT- 
hom nonoxeHMw; Na 4>nr. 2 - AopHupyxman 
ronoexa, o6iamm bma, b pa6oseM no/ioxeHww; 
na 4>w\ 3 - to ace. nonepeMHbiw pa3pe3 npii 

paCUJMpeHMM CeKTOp.OB 8 Tpy6e C MMHMM3/lb- 

ho& ToniuMHoA CTeiiKti; Ha <t>nr. 4 - to xe. 
nonepeMHbiw paape3 npH nptixaTMM rmacTbipa 
a Tpy6e c MaiccMMa/ibHoa to/iuimhom ctchkm. 
rMAPOMexaHHsecxafi a pHwpyiomaa r no- 

BKa COCTOMT V13 KOpnyCa 1 C 0XH3MH, Buno/i- 



HCHHoro b BMAe ynopHMX <t>/ia«ueB 2 vi UMnnH- 
Apa-x/ieTxu 3. aaxpen/ienHOw Me*Ay <J>/iani4a- 
mm. OxMa Kopnyca Bwno/iHeHw CTyneH4aTbiMM 
b nonepeMHOM ceneHMM. Ha nycTOTe/io* 
creonbHOft sacTM Kopnyca rafixoii 4 33TflHyTbi: 
KOMyc-nyaHCdH 5. ynopnue 4>naHuw 2 m um- 
ii m h a P* xn 6T xa 3. Uu/iMHAP-x/ieTxa 3 4>nxcwpy- 
eTCfl TaxwM o6pa30M, hto nnocxocTM 
CMMMeTpwn okoh Kopnyca M yCTaHOB/ieHHblX B 
h mx CTynenMat w x b nonepeMHOM HanpaBiieHMM 

CGKTOpOB 6 COBMeiUeHbl C nnOCXOCTHMM cmm- 
MCTpMM npOAOAUHbJX npO<|>M/1bHbtX KaHdBOK 

xoHyca-nyaHCOHa 5. Ha CTBO/ibnow Ma cm xop- 
nyca noA umamhapom-k/ictkcm 3 m cexTOpaMM 
6 pa3MetueHa caMoyn/ioTHRiotAaflcp TpySna- 
Ta» AMa4>parMa 7, oaawMOAewcTByiomaH C 
6onbtuwMM CTyneHPMM cexTOpos 6. 

YcTpowcTBo pa6oTaeT G/ieAyK>mMM o6pa- 
30M ( 4>Mr. 2). 

flpM cnycxe b o6caAHy»o ko/iohhy 8 hm«- 
hmm x hbu ro<$>pupoB3HHoro n/iacTwp» 9 pac- 
no/ioxceH Ha KOMyce-nyaHCone 5, npHneM 
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BornyTue flyMM nnacTbipw BBeAenw w ynnpa»OT- 
b npOAonbHwe npo<t>nibHbie xaHaBKti xoHy- 
nyawcoHa. nnacTbipb HaAd Ha unraHrM 10 

* ero oepxHuw kohcu <t>M*cnpyeTC» topuom 

CMHOBWX UM/lMHApOB AOpH3 M/IM TMAPOMexa- 5 
HMMeCKOfO RKOP«. 

npw co3AaHMM pa6oMero AaoneHun ao- 
pHwpyiomaa ronooKa bxoamt b n/iacTbipb. pac- 
ujwpwfl ero ao nnoTHOro KOHTaKia c o6caAHOtt 
rpy6oa. noA Aae/ieHneM caMoynnoTHWiomMe- 10 
c» kohuw uM/»MHAPMMecKOft Aua<t>parMbi 7 
n/iOTHO nptixuMaiOTCfl k CTeHKaM rnyxoro yr- 
ny6neHM« A.co3AaBafl repMeniMHOCTb b pa6o- 
new KaMepe npaKTwnecKH 6e3 paAnanbHoro 
paciuMpeHUfl. ^ 

UeHTpanbHaR MacTb AMa<t)parMbi 7. pac- 
uuMp«ncb, B03Ae*CTByeT na BbiAou*Hue cex- 
topw 6, npw*MMa« mx k HeAOHWMaM rinacrwpB 
(4>Mr.2). 

flpw 3TOM ocTanbHaw nacTb pacumpwo- 20 
mefic* Awa^parMw ynwpaeTC* b nenoABw*- 
nyio BHy Tpe h h toio * noaepxHOCTb 
UM/iMHApa-xneTKM-. 

Pa6oHwe <J>yHKUMM nepeHeceHW na Go/iee 
npoMHyto m AO/irbaeMHyio uvmnHApviHecKyK) 25 
MacTb AMa<J>parMbi. 

. UvrnMHApuMecxafl Ana<|>parMa. pacwiipfl- 
acb. ynvipaeTC« MacTbio CBoeG oHewHe* no- 
apxMocTw b uwntiHAp-KneTky. B-pesynbTaie 
Ha Awa<t>parMe bo3hmk3iot npaMoyronbHbie 30 

BWCTynb! BnaAMHU (B 3BB11CMM0CTM orcre- 
nCHM BUABWtteHMA CeKTOpOfl). COOTB6TCTByK>* 

lUweonopMO^ noBcpxHOCTn ocHoaaHMa 
icaatAoro cexTopa. Be/iwMMna ouABMxeHMs* 
ccxTopa K0/ie6/ieTC« b 3aBMCWMOc™ oTtonmn- 35 
Hbt CTeHKM o6caAHOft Tpy6w t HanwMiiH m/im ot- 
cyTCTBMR nnacTbipn. 

Ha 4>nr. 3 m 4 noxa3aHW npeAenbHwe cny- 
h3m BWABM)KeHMB ceicTOpOB noA Harpyaxoft: 
npw pacuJupeHww b Tpy6e c mwh wManbHO* Ton- 40 
iumhoCi deHKM (<t>Mr. 3) m b Tpy6e c MaxcwManb- 
nofl ToniuwHOft CT6HKM c ruiacTtipeM four. 4). 
Ycrynw, KOTopue npw stom o6neraeT A*a<{>- 
parMa no nepwMetpy onopHOft nosepxHOCTM 
OCHOB3HHB cexiopa. He npeBbiuiaiOT 3*3.5 mm. 45 
flpu crnaxceHHUx icpoMicax w MWHMMa/ibHwx 
333opax b OKHe MOKAy cexTopoM n xopnycoM 
MCxniOMaeTcn npimviHa 6biCTporo pa3pyweHna 



peanHbi Awa<t>parMbi: 3aTexaHne w noc/ieAY»o- 
mee 3ameMneHne. flaxte b cnynae nopwaa am- 
a<J>parMW Ha ycTyne (nocne &nme(ib)*oto 
3KcnnyaTaunM) b ronosxe yAaeicn nerxo boc- 
CTanoBMTb Heo5xoAMMoe A3BneHwe m 3aaep- 
ujnTb ycraHOBxy nnacTbipn Gea aaapwrt m 
ocno)KHeHiift. Hpw nopwae AMa<l>parMbi yTemca 

)KMAKOCTM B03MO)KHd TOilbKO Mepe3 3330pb! 8 

OKHe mokaY ceiaopoM m xopnycoM. npw xoao- 
boCi nocaA*e cerropa b okhc cyMM3PHa« n/i^- 
U43A«» 3a3opoa He npeBbiuiaeT 20-40 mm , 
ymiTUBaa 6o/ibiuo« K03xt><t>nuneHT conpoTHB- 
/leHww ysKoro meneBHAHoro 3a3opa m nepe- 

KpblTMB OCHOBHOM erO MaCTM pe3MHO^ 

Avia(t>parMbi. Heo6xoAMMoe AaaneHwe mokct 
. 6wTb nerKO BOCCTaHOB/ieno He3Hamne/ibHbiM 
noBUuieHweM npowaBOAWTe/ibHocTM nacocHo- 

roarperaTa. 

CyMMapHO^ paAnanbHoe ycn/iwe. pasBM- 
aaeMoe ronoBKOft. nepeAaeTCB He na 12. a na 
6 BbiABHXHbix cexTopoB. DieAOBaTe/tbHO. npw 
3tom )Ke pa60MeM AaB/ieHMM ycuniie paAnanb- 
Horo B03Ae&CTBiifl cexTopa na HeAOXMM ro4>- 
pw B03pacTaeT o Aaa pa3a, mto rapaHTHpyer 
nonHoe npvwicaTMe nnacrwp». 



<DopMynan3o6peTeH>ifl 

rwAPOMexaHHMecxafl AopHMpyioiuaji rono- 
Bxa ai» pacuiitpeHMH ro4>pwpoBaHHoro nna- 
CTwpfl. b o6caAHOft KonoHne, BKiiiOMaioiua« 
Konyc-nyaHCOH c npoAO/ibHWMM npo<|)MnbHW- 
mm KaHdBKdMH, xopnyc c pa3MemeHHbiMvi e 
HeM caMOyn/ioTHAKweAcn Tpy6M3TOft A«a4>- 
parMOft m BbiABM*HUMM cexTopaMM, CTyneHMa- 

T W MM 0 <:eMeHMti. yCTaHOB/ieHHWMM c 
B03M03KHOCTbK> B3ai(IMOAeACTBM» 60/1bUJe& 

cryneHbK) c Awa^parMOi*. oTiiwMaioiuaflC« 
xeM, mto. c ue/ibio yaenviMeHiin 3<JwJ>€ktmbhoctm 
pa60Tw ronoBKM 3a cseT yBe/»MMCHM» paAwa«k»- 
Horo ycw/iMB Ma ceiaopa m yBemweMMfi cpora 
cnyx6u, BUABuxHue cexTopa Bwno/iHeHW 
CTyneHHdTUMM b nonepenHOM ceMeHMM, a icop- 
nyc MMeeT cTyneHsaTbie b nonepe^HOM cese- 
hhm okh3 noA BWABM^Hbie cexTopa. npMMeM 
nnoCKOCTH cMMMeTpwui oxoh xopnyca m npo- 
AonbHwx npo<t>nnbHbix xaHaBOK iconyca-nyaH- 
coh3 coBMemenu. 
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BOREHOLE CONSOLIDATION MUDS 

86.01.06 86SU-4003368 (92.07.07) E21B 29/10 
HydfftNiMchontcd hood for expansion of commoted patch In casing 
spring • hos tt«pp«d sectors matching tlmllor housing and profiled 
groove* of conical punch 
C93-094211 

Addnl. Data: PET ROV S f, LEDYA5HOV O A, KISEIMAN M I 



Enhanced efficiency of the head for expanding the corrugated patch 
to due to the Increased thrust on the sectors, and Its longer sendee 
Ufe. The extendable sectors are of stepped design matched by the 
step* of the housing. Ths symmetry planes of the ports in the housing 
and of the longitudinal profiled grooves of the cone-punch are 

* U *™Tne hydromechanlcal head U lowered in the casing string (8) 
so that the tower end of the corrugated patch (•) to c* the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end to then fixed by the actuating cylinder* of the mandrel. 
1 **he pressure forces the cylindrical diaphragm (7) to bear on the 
\\ of the blind recess ensuring hermeUclty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil, gas and 
wcher boreholes by Installing a steel patch. Enhanced effectiveness 
of the head is due to Increased radial stress on the sectors. 
BulJ8/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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Fig. 3 



[see Russian original for figure] 



Fig. 4 
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